ZX COMPUTING APRIL MAY 1904 












tenon tom ffw Spocvum vwcm 



oriQiPiotof Addclive Gomw, certomly 
deserve me name Rating to 20(Proclico( 
Computing - AuguH 1 ftBij 

When i HmncnvK] irvi gcnw I ipanMhe 
be* port of *» weekend pkaytng il Smc* 
then I nave refumeKJ »p »r mc*e often than 
any oihof the euly Qddtchve quality of (hit 
game ti me remarkable way it mwart the 
real football manager's problem* 

^rwnet Computer Game* - Summer 

"ir» my own lauif you a«jwon™-l am 

lotoiiy and completely hooked on football 

manages “ (Mr a Wight - Lancashire 1 

~it it by f<e the oest software game mat i 
hove seen for iheSpecfcum (Mr N Lincoln 

-SureYl 

l congratulate you for o marvellous game 
which keeps the player entrraitea (Mr n 
C reatey - Gena td 's Gross ) 

I am writing to say what a great game it a I 
have spent over 45 hot« on « 1 (Mr 0 
Team - Gloucestershire | 

"Vch4 FOOTBALL manages gome is 
ternnc ' (Mi N Cumrriing - West 
Bromwich | 



/rtdict'W— -S t 

i 



W M 



Football Manager 

Designed by Kevin Tomt 

This outstanding game of skill and 
strategy is now widefy available 
and you can Join the many 
thousands of satisfied customers 
who have purchased Ihe game. 
This is no five minute wonder - 
you will be playing this game 
tor hotfs over many weeks 
[we know - our customers tell us!). 






Some of the featues of the game:- tom 

* Matches in 3D graphics * Transfer market 

* Promotion and relegation * F.A, Cup matches 

* Injury problems * Full league fables 

* Four Divisions * Pick your own team for each match 

* As many seasons as 
you like 

1 * * Managerial rating 

I * 7 skill levels 

* Save game facility 
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Available from computer software stockists nationwide, including & WH SMITH 0 


Prices: Spectrum 48K £8.9$ 

ZX81 16K £5.95 
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“YOUR SAME-DAY SERVICE IS 
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An anniversary 

T wo years ago this month. I had 
my first close encounter of the 
Sinclair kind. The speed Of 
development in the f iekJ of home 
computing has already created a 
generation gap end many old 
hands can be heard muttering "I 
remember when . " 

Way back in the good!?) old 
days (1 SB 1 -21 computers were 
for the dedicated hobbyist; 
fanatics huddled in secret dens 
reeding underground publica- 
tions and wielding unticenced 
soldering irons. 

Sir Clive, then simply 
"Uncle' 1 Clive, changed all that 
with ads in the national press for 
the ZX81. The result of this 
flagrant exposure was an in- 
terest in the erstwhile 'boffin 1 
magazines and they in turn 
began to cater for the users of 
the new machine. 

I remember looking for these 
rare publications lurking at the 
back of the occasional specialist 
newsagents, the joy and excite- 
ment when one actually 
featured a IK ZX81 program! 
Who cared if it was bug ridden 
and mediocre - it was recogni- 
tion* 

Then came the advent of the 
magazine for the "home com- 
puter user”, two at first, cater- 
ing for all the machines: one be- 
ing for games players and the 
other with a bias toward pro- 
gramming. 

A strange phenomena was 
observed with these generalised 
magazines - the programs for 
the other machines always look- 
ed batter than the ones for your 
machine. The era of the program 
converter was bom. 

At this stage of the pro- 
ceedings, the breed of com- 
putists was special indeed. Ow- 
ing to late deliveries and 
especially the infamous RAM 
pack wobble, programmers 
tended to be possessed of in- 
finite patience and almost 
mystical fatalism. 

Marty names which were to 
become part of the legend of 
Sinclairotogy were bom at this 
stage, often in garages, back 
rooms and other unlikely places. 
Names to set the heart poun- 
ding, OK’Tronics, Artie, Mikro- 
Gen, to mention only a few, 

I suppose commercialism ar- 
rived with the Spectrum. The 
possibilities for high class pro- 




gramming, from games to home 
business, was soon spotted by 
the software houses. 

Meanwhile, on the publica- 
tion front, the magazines had 
expanded and developed in- 
to a specialist range. Each of the 
makes of machine had at least 
one magazine and in the 
newsagents, they had emerged 
from behind the 'glamour 1 
magazines and womens' 
weeklies and taken over whole 
counters. 

Soon the first colour, full 
page advert appeared, the era of 
professional software had arriv- 
ed. More monthlies, bi- 
monthlies, quarterlies, 
weeklies: the shelves creaked! 

Today's programmer seems 
to be generally more demanding 
and less likely to accept delays 
and problems. Quite rightly too, 
we have now reached the age of 
mass production. 

Although many bemoan this 
raising from the level of the 
Specialist to that Of the "every 
hprne should have one". I con- 
tinue to be excited by the expan- 
ding field of human ingenuity. 

The launch of the GL. the 
latest in the Sinclair range, con- 
tinues the saga and, whilst f 
don't long for the "good old 
days", in the words of the well 
known welsh comedian, S'm 
glad that "I was there!" 

(Excerpt from "A Biased View” 
by Edi 

Who and what 

Seriously though, this issue is 
something special. All our 
regular writers are here plus a 
few new names to grace the 
pages of ZX Computing 

We welcome and introduce 
Mike Edmunds who assesses 



some of the educational soft- 
ware, Clive Smith who looks at 
the more unusual programs and 
Colin Christmas, a man of 
music, who checks out a 
musical box for the ZX8 1 Spec- 
trum. 

And of course, our readers 
who provide some of the beat 
programs published- Try Galae- 
tokJs, a machine code game for 
any Spectrum which is entered 
by an easy BASIC program; 
Datafile, a comprehensive filing 
program or Guitar tutor, have 
you ever fancied yourself as a 
budding Eric Clapton? Programs 
abound for all tastas; games of 
logic or reaction, utilities and 
hints and tips. Also news, 
reviews - what more could you 
want? A competition? Of 
course! 

This issue also sees the result 
Of my project to produce a 
clearer listing printout and I'm 
sure you'll agree that they are 
much easier to read. This should 
mean less eyestrain and less 
chance of making an error when 
entering them. I tell you all about 
how it was set up in this issue, 
and also how feasible it is to use 
the Spectrum for word process- 
ing. 

Service with a 
smile? 

Being a computer nut myself, I 
often phone companies as a 
private individual and not in my 
capacity as Editor. There seems 
to be a wide range of attitudes 
between companies and, in 
general, this tends to reflect on 
their product. 

The next time you decide to 
spend your well earned cash on 
that ingenious device advertised 
in the mags, try giving the com- 
pany a phone call first to ask for 



more details. You'll get a good 
idea of the product from the at- 
titude they adopt on the phonel 
I think this ties In with my 
comments on the development 
of the market, there are many 
who are meeting the challenge 
and are full of enthusiasm and 
energy but unfortunately, some 
are still in the back room days. 



Contrl buttons 

We are always on the lookout 
for good programs and articles 
for future issues of ZX Com 
pot mg. and where better to look 
than to our own readers. If. 
when reading through the 
magazine, you think you can 
write programs as well, or better 
than, our present contributors, 
then let's hear from you. 

All contributions ara, of 
course, paid for at very com- 
petitive rates. So if you've got 
your eye on a new ZX add-on or 
you'd just like to supplement 
your pocket money, get writing! 
It is vital, though, that all the pro- 
grams you send us are totally 
original, and not 'borrowed’ or 
'adapted' from other magazines 
or books. (When Tim Hartnell 
was siting in the Editor's chair, 
he even received 'original' con- 
tributions he himself had written 
for his own books!} 

Any kind of program 
{business, domestic, educa- 
tional, or just fun) will be 
welcomed, but particularly 
those which use ZX BASIC in 
clever and efficient ways, or 
those which employ certain 
routines which can be re-used 
on other programs - 

Program listings are vital, 
along with a clear explanation of 
how the program is con- 
structed, what it does and what 
the user can expect to see once 
the program is RUN (a screen 
dump is particulary valuable in 
this respect), When submitting 
Spectrum programs, it is very 
important to remember to 
enclose a cassette of the pro- 
gram as well as the listing, as 
this will allow us to check the 
program before publication. 

The last word 

Enough of the introduction, on 
with the show I 

Ray Elder 
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As is usual, x end y are the 
horizontal and vertical scales. 
The next input. "p", represents 
heft the number of sides of the 
spiral For example, p = 2 gives a 
four sided spiral. If p = 2 ,05 then 
there should be 4, 1 sides which 
the computer draws as a revolu- 
tion Of the square. 



Home and Dt? 

Dear ZX Computing. , 

It was great to see my program, 
Home Base, published in the 
Feb.' Mar issue of the magazine. 
However, t have noticed a cou 
pie of small faults which l would 
like to correct. 

In line 8, the GO TO 6 can of 
course be omitted as line B 
comes next anyway 1 A more 
serious fault occurs on line 
2025 where it reads 7 and not 
8 . The correct line should be: 



LET DI-DI+ 1:IF Dl<8 THEN 
GOTO 2035 



This error means that there 
would be no level 7. 1 hope this 
didn't spoil any one's enjoyment 
of the game end apologise. 

Yours fatthfuRy, 

David Naylor 
Leeds 



ms and outs of 
Nuclear Attack 

Dear ZX Computing, 

I'm sure that many or your 
readers who typed in the 
Nuclear Attack game in the 
Dec/ Jan issue will have had 
trouble with their bombsight and 
firing. This is because the 
keyboard scanning system 
which the author used does not 
give the same result on all Spec- 
trum*. He is not alone, some 
commercial companies have 
slipped up on thisl 

The command which is caus- 
ing all the problems is the IN 
function and any program 
published which uses this is like- 
ly to gr v e some people problems . 
The easiest way to change your 
program is to check the value 
returned by the IN function 
when no key is pressed: the 
value assumed by the program is 
25 5 but mine returned 191. 

To check enter the following 
fine: 



Here ere my aft orations bas 
ed on the base value of 1 9 1 , if 
this ts the number which your 
Spectrum produces then you 
only need to make these 
changes. 1 35 end 990 to: 

IP IN 65278 -IN 64510 + lN 
57342 + IN 4&150< 764 
THEN GO SUB 1 000 



Don't get the 
hump! 

Dear ZX Computing, 

Thank you for the review of our 
utility, Grasp (price £6.501 in 
the Dec/ Jan issue Of ZX Com- 
puting, but you gave us the 
wrong name! To avoid confu- 
sion, it should be Camel Micros 
(not software! at 33a Commer- 
cial Road. Weymouth. Dorset. 

Could we also mention that, 
in response to users' requests, a 
separate User Guide with fully 
worked examples should now 
be available. This will comple- 
ment the reference manual pro- 
vided with the cassette. 



Delete lines 1010 to 1035 in 
elusive and replace with: 



1010 LET x = x + (IN 64510 = 

1 B 7 ANDx <30) - (IN 64510° 
189 AND* >0) 

1020 LET y = y - (IN 5734 2 < 
191 AND y >0i + fJN 491 50 < 
191 AND y< 19! xS 

Alter line 2050 to: 



2050 (F IN 65278 < 1 9 1 THEN 
GO SUB 6000 



I hope that this wilt help you to 
get this and other pro* 
grams working and I would like 
to say that even with the odd er- 
ror, I think ZX Computing offers 
the best variety, reviews and aU 
round value of any of the 
magazines on the market. i- 

Yours faithfully. 

A Herbert \ 

Somerset \ A \ 



Yours faithfully 
J R Keneally 
Weymouth 



9200 PRINT ATO.OJN 65278 
GO TO 9200 



You can have the original pro- 
gram in the computer while you 
do this if you wish, and type 
GOTO 9200 newline. The 
number displayed at the top of 
the screen is the default or base 
value; pressing any key on the 
left-hand half of the bottom row 
wilt cause the value displayed to 
change. 

Once you know the base 
value and the specific values for 
particular keys then you can ad- 
just the control values accor- 
dingly. Replace 65278 with 
each of the numbers used in the 
program. (Note 65022 is check- 
ed but not used — probably left 
over from an earlier version and 
can be left out.) Find out the 
values for specific keys and then 
altar lines 135,990,1010 to 
1 0 3 5. 

2050. 



Round and round 

Dear ZX Computing, 

I enclose a short program which 
draws Spirals. Usually you input 
1 for the x and y values but if you 
enter a greater or lesser number, 
then the pattern drawn is bigger 
or smeller. 



5 INPUT v , y 

lo INPUT "ft Number please 



15 PLOT 126,85 
20 FOR a=0 TO 500 
30 Oftftw xea »5IN a 
4.0 NEXT a 
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10 3RU£ "Cfift RRCE" LINE 60 
20 SRL'E "r*ce C Ode "CODE 327B8, 
1020 

30 VERlfY '*" 

4.0 UER1FY ‘“'COPE 
50 STOP 

; LORD “ “CODE 



;«T 0/19 
;*■ ■ Rit5 

8,10,' “5H 
21,S;*‘P 

! u <9< pin i 

00 PROSE 0 

100 CL S : RRNDOHI^e USR 33661 



hi ring to rood (A* moehtno codo m thm rsctng cor gomm Doc /Jon 



T ry these values for p, with k 
and v ©Quel to 1 in each case: 

0.98. 2 06,0.86, 1.55. 2.36, 
133 

Then try varying m end y eg : 

x = 0.5, y -0.4, p -0.77; 
x-0.2,y-0.15,p=l.33 

An even wider range of pattern 
can be obtained by adding 
“OVER 1 " to the program 

Yours faithfully, 

Simon White 
Gloucestershire 



zx international 

Dear ZX Computing. 

We take this opportunity to in- 
troduce ourselves as one of the 
leading institutes providing 
computer education and training 
in India. We conduct courses in 
BASfC and COBOL as well as 
System Analysis and Design 

We have been retained by 
some of the leading schools in 
India to conduct computer tram 
mg classes for school children in 
the age group of 8 years and 
above. We have developed 
some schedules for these 
lessons and have commenced 
experimental classes already. 
These classes have been 
designed so that practice ses- 
sions are held on the ZX Spec 
man, 

Through the columns of your 
magazine we would like to re- 
quest readers to let us know 
about any special educational 
software that may be available 
for this age group. Since this is a 
pioneer venture n India where 
computer training has been in- 
troduced at mkkfle school level, 
we request readers to give 
special consideration and send 
us as much material as possible 
to make this scheme a success. 
Thanking you. 



at the side in the magazine says, 
RETZ. 

Thank you again for a wonderful 
magazine and 1 hope these c« 
motions are of help to some of 
your readers though I think Tom 
Baker's articles are so good that 
most of your readers will have 
worked out the program for 
themselves. 

Yours faithfully, 

Adam M Momcilo vie 
West Yorkshire 

Our thanks also to ReyM Tarrof 
Bracknell and A ndrew R Broome 
of Macclesfield who pointed out 
these errors in the Dec/Jan 
issue. Andrew sent in the 
fisting above which beds the 
machine code , prints screen in- 
structions and starts the pro 
gram. 

Feeling sheepish 

Dear ZX Computing, 

I think Toni Baker's machine 
code senes has been superb. 
Once again could I point out 
several bugs that have crept into 
the printed version of the Word- 
sheep program in the Feb/Mar 
edition of ZX Computing. 

Starting from page 45, the 
corrections are as follows: 

1 23 instructions after ORG 
EBOO. the mnemonic LOIR is 
correct but the coding says 
EDBO which means LDI. This 
should have read EDBO. 

2 On the same page, the first in- 
struction after ORG EB68 reads 
LD. 6C, 0060 which is correct 
but the two bytes in The coding 
are the wrong way round. They 
should be 016000 and not 
010060 

3 Over on page 46 the next in- 
struction after A RANDOM 
should read JR N7. R RAN- 
DOM The coding, 20FD3then 
correct. 

4 Seven instructions after 
TRANSFER U in the next col- 
umn, the mnemonic LO 
60,8003 is correct but the 
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Yours faithfutty, 

Aren Luther. Systems Manager 
International Systems Services 
tP) Ltd 

810 MeghdoOt 
94 Nehru Place 
New Delhi 
India 



Dear ZX Computing. 

Could your readers help me with 
a problem that I have come 
across? Are there any com 
penies that sell programs of 
basic or intermediate German 
for the 16KZXB1? 

1 would be grateful for any 
help you may be able TO give and 
may I say many thanks for a 
brilliant magazine which even 
manages to find its wav to Ger- 
many. 

Yours faithfully, 

LCPL M A Jones 
W Germany 

We wd forward any information 
from readers that win he/p Mr 
Jones with his tanuage pr oblem 



Motor mechanics 

Deer ZX Computing 
I have enjoyed 
Toni Baker's 



series of articles on machine 
code and would love e lot more 
on machine code in future 
issues. 

Could l point out eight faults 
in an otherwise superb racing 
car game in the Dec/Jan issue 
AK the following is in hex: 

1 At address 8 1 03 it should be 
69 instead of 49 . This produces 
the correct lower case "i" in 
"Distance" in the window. 

263 At address 8164 and 
8165 these bytes were missing 
and should be 1 1 (Code for 
PAPER) and 07 (Code for 
WHITE) 

4 At address 82A1 it should be 
D8 RET C and not C8 RET Z. 

5 At address 82C7 there should 
be a RET instruction eg C9. This 
one was missing 

667 Now comes the crucial 
mistake that was difficult to 
find. The cell address to the 
ROM CL-SCROLL for scrolling 
the lower part of the screen was 
in the reverse order eg: CD 0E00 
which means CALL 000 E, and is 
not the place to call. It Should 
have been CD OOOE whic h cabs 
at address OEOO. 

8 The last error « at address 
8361 which is CO meaning RET 
NZ. It should have been C8 
which means, as the mnemonic 
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coding should read 0 1 0380 and 
not 01 3080, 

5 At the third instruction of 
WIPE, the instruction reads INC 
OE which should be INC ML The 
coding is then right with 23, 

6 On page 48, two instructions 
before PR LOOP, the coding 
should reed 21C0EA and not 
2100EA, 

7 8 8 The last bugs are to be 
found two instructions after 
PR_ LOOP on page 48 and two 
instructions after R_FIND_2 
on page 49 In both cases the 
mnemonics should read 
JRNZ and not JRZ 

l hope my letter is of some use to 
your readers but again, I would 
imagine that most of them 
would have been able to debug 
the program for themselves. 

May I suggest that the 
"YOUR" subroutine in Toni's 
final paragraph could be a SAVE 
file routine so that sat letters 
could be S AVEd for further use? 

Yours faithfully. 

Adam M Momcitovic 
West Yorkshire 

Our thanks to Mr F J Cooper of 



Dec/Jan issue, as t also have 
been investigating how tq use it 
in my own programs. 

The procedure described in 
the article is fine provided your 
program tuns within the stan- 
dard 1 5K. To use it in a larger 
program requiring the 48K 
machine, the routine must be 
relocated higher up the memory, 
but since there are jumps to 
specific addresses within the 
routine certain bytes must be 
changed. 

The simplest procedure t 
have found is as follows: 

1 Enter CLEAR 65023 

2 Find "walls" on HGRI20NS 
but do not load It, 

3 Enter LOAD "c"CODE 
65024. 300 and load the bytes, 
then 

4 POKE the value 254 into the 
following addresses: 65111, 
65131. 65152, 65179 and 
65276. 

To call the routine incorporate 
the BASIC subroutine {lines 
3000,30 T 0 in Christmas Card} 
with 32256 changed to 65024 
(argument of USR next to last 
statement). Save after the pro- 



Marty a slip , . . 

Dear ZX Computing, 
i received a letter this weak from 
A J Sheasby who thought he 
had come across a small bug in 
my program, Valiev of Death, in 
the Feb Mar issue, 1 regret to 
say that he is absolutely right - 
there s a bug which manifests 
itself, only in special cir- 
cumstances at the very end of 
the game. 

I had fixed this bug even 
before I sent you the program, 
indeed, the fault is cleverly sdv 
ed by line 765. What is not 
nearly so clever though is that 
line 765 is never actually reach- 
ed! The problem is that, in 
renumbering the lines just prior 
to sending you the program I 
made a careless slip and forgot 
to alter one of the GOTO 
statements. The error lies in line 
730 which reads: 

730 IF A(X,VI<>0 THEN 
GOTO 770 

The line should read as follows 

730IF A(X, VK>0 THEN GOTO 
765 



Besifdoo and Patrick Grordmame 
of £ London who a/SO Spotted 
these errors. 

New horizons 

Dear ZX Computing, 

I was interested to see the use 
made of the large characters 
routine from the Horizons tape in 
the Christmas Card program 



gram by typing SAVE "c'XOOE 
65024,300 and load by begin- 
ning your program (the autorun 
line I with CLEAR 65023 LOAD 
"c"CODE 65024, 

Of course, if your program 
runs in 1 6K it is better to leave 
the routine at 32256 SO that it 
will work on a 1 8K machine. 

Perhaps it may be useful to 
set down the variables needed 
to use the routine, xs is the 



enlargement factor horizontally, 
ys is (he enlargement factor ver- 
tically- ¥Y is the number of pixel 
tines from the top of the screen 
to the top of the characters (the 
corresponding xx is calculated in 
line 3000), p$ « the string of 
characters to be printed (max 
length 32Axs), The routine also 
uses the variables i.n and w so 
these should not be in use when 
the routine is called. 




Thts small change allows Hne 
765 to do ns duty in ridding the 
program of its minor flaw which, 
admittedly, only crops up on the 
rarest of occasions. 

Thank you for publishing the 
program and I humbly apologise 
for the slip-up. 

Yours faithfully, 

Jerome K Leskowski 
London SE6, 

Vital statistics 

Dear ZX Computing, 

The nks for printing my program. 
Statistical Analysis for the Spec 
(rum in the Oct/Nov issue of 
your magazine However, unfor 
tunatety you used notes from an 
early copy of the program with 
the updated listing. 

The program actually gives 
you mean, SD, CV(%), SEM, 
minimum, maximum, median, 
print/alter data, print ranked 
data. The tests are regression, 
correlation, F-test, 2-sample 
t-test plus graph drawing and 
bar-chart routines. Any page 
can be copied by pressing 'c* in- 
stead of enter. Data output to 
the ZX printer is automatic if n is 
greater than 21. although this 
could be changed to just PRINT 
rf no printer is available . 

The original bubblesort 
routine I devised was slow as 
you said. However, I later 
alter ad this to a SheH-Mettner 
ty pe of routine which only takes 



about three minutes to sort 1 00 
data pairs and not 1 5 minutes. It 



is extremely fast for less Than 5Q 
data pairs. \ hope this did not 
deter any readers from typmg in 
the program. 

NB: CV ® Coefficient of varia- 
tion, not variables. 

All the best. 

Greg Turnbull 
Sunderland 

Break in 

Dear ZX Computing. 

I was messing about one day 
with the IN statement on my 
48K Spectrum and discovered 
an alternative way to break into 
a program: pressing keys Z, 
Symbol Shift and Caps Shift at 
the some time stops the com- 
puter. It then gave the report, L 
BREAK into program, 10:1 , 
This is useful if you do not 




Danger UX8: Feb Mar issue. 
Unfortunately, the author of this 

R ame was incorrectly given as 
oger Harmsworth. Our 
apologies to Mr Mark Harm 
sworth who should have receiv- 
ed the credit for this program. 

A slight error crept into the 
Pelmamsm program in the 
Feb/Mar issue; in line 460 the 
word copy should be deleted 
and replaced with the pk» ( + ) 
sign. 

Our apologies for any confu- 
sion! 
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JUST AROUND THE CORNER, A NEW 



SLACK CRYSTAL 



BLACK CRYSTAL 



Tht CLtivt pfogiam iidwntur^ 

Qarnv foe Ihc UK Spectrum and i£K 
ZXBl comfhjltn NoiuH^f 
WltilQil t» comptofa wdHout M 

Btac i Crystal n an #* c ff!p«i gr * prices 
adventure and « wall thought Oui 
pac k aw Use* Apfrf iJ 

&I4K k Crystal thu wnpruaeo me &y 
i(a ih^r quantity and generally i>gh 
quality o< fireaentalhein I im alraKt t 
h.lv* twconin an odd-U HffflW 
Computing Ww*,ty April IJ 
Spvclru^ UK l^OK &l p'Oj/fim «n 
iii part* only IT SO 
Z**t it* *w 1Q0K ul program -n 
seven parti only C7.5d 
#NY PAT MORE FOR U&SS 0* 

AN ADVENTURE? 



THE CRYPT by Staph** R*n1on 

Prepare youra*4f i ut ih* many 
thaitonge* that ahatl confroni you 
yihy da fa to enter THE CRYPT 
Yo<j will fualtfe wtih giant icwpioni 
H#i! ipavyn Crihtri P« - htogiand 
it you m t- unlucky enough -iheOari, 
Cyclop in ihia arcade style 
Adventure 



An aiciting faat fncmng 
cod*, arc Ad* o*m* where you guKto 
your intrepid St Barnard through m# 
p#f iii o* in* icy wa&fefandi to r*kcoa 
hrt Mnlrtu Ifom in# ctulcim ol tha 
Abominahi# mo# man 



Tali® on tn® robot guardia n* of ih# 
c#ntraJ compoi*# m a aumbly 
ilyUted three smenuenat battle 
gam# 

(W* machine cod* trctda actionj 
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I uttered tn* lasr incantation* a* the 
clock uruc* muifim ah i*i:. i-iiant 
*mcppi lor a lairvt ryiUmg in in# 
C4wn#f EfOmOul©llfl«snjchWr*ih^ 
cam*, all M#!I i fury agam?s me but I 
w*« not da iwia a tan un&t ih# Ang#j 
Of D#ain a$tnd* » *Mig#d h&r*# 
I0#t#d in* battle Avoiding hi* boit^ 
ot heH lira r toon C*r#M aim My 
Chant** were Hint, hurt if my tuck 
hem 



The hdc.ii p«cfc»g* lor an 

i6« Z**t o«ri#n $m m*±o* 
programme* Oh two Cliaeilfti to* 
0*1 y ES SO 

AHn inirudofiiHiafogiYphbea — Both 
mvam make good u*e pi qt apn<ci 
*nd word* to makfi a vary tmiftain- 
*ng package 5rnc4ai# Us+f Aug §Z 

Alien Hup r ugry ph iC 1/ WftJ rtlpuk Mo* ■# 

- A UfHdd mil horn Gfcntoi a* 
featuring imagmad*** reaponwri and 

M iC* and all of lh#m good games 
age* (l^erogiy^ihiHca it 
pari«cuiarly good lor ch*idf*n) 
Pdmiiif Cornovirng Mffwilf Aug A? 



{Fait mowing, mcchihf cod#. aM 
action. Arcadt gaincl 

AvaiiatA# tor UK Spachum U K 



The above are available through most good computer stores or direct from 

CARNELL SOFTWARE LTD., 

North Weylands tnd. Esf., Molesey Road, Hersham. Surrey KT12 3PL 
DEALERS: Contact us for your nearest wholesaler, 
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' COMING SOON 








“THE WRATH OF MAGRA" 

The first bom has been destroyed. The 
Black Crystal of Beroth has been 
banished The alliance of Evil has been 
defeated by the armies of Lord Fendal. So 
ends the Third Age, Now we invite you to 
write your name in the history of the 
Fourth Age of Ihe Third Continent, 

and new. in the long awaited sequel to 
Volcanic Dungeon. Using high resolution 
graphics and combining the best Qualities 
of "Black Crystal" and "Volcanic 
Dungeon", we will allow you to become 
part of this tale of revenge. 

"The Wrath of Magra' comes as three. 
48K programmes on cassette, boxed with 
instruction manual and book detailing the 
history of the Third Comment and the 
many spells you will be using throughout 
the game 

NOTE: The Wrath of Magra" is a com- 
plete adventure You need not buy 
“Volcanic Dungeon" or “Black Crystal'' to 
play it. 
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SPECTRUM CAME 




A; last' A program That over 
comes the problem of (he speed 
lor leek of M of Sinclair BASIC 
This machine code space 
invaders -type game occupies 
just over 1 K and so will am on 
either the 16K or 48K Spec 
trum. This is not at attempt to 
teach machine coda programm- 
ing. but with the instructions 
given, anyone can run the pro- 
gram without having to unders- 
tand it. 

The object of the game is to 
destroy the eight coloured 
spiderhke aliens randomly mov 
ing about the screen dropping 
bombs all the time. Naturally 
you have to hit them dead cen- 
tre. but rf a bomb touches your 
gun at all, bang) If you ara invad- 
ed, you only lose a life, not the 
whole game. To begm with, the 
game *s easy since the gun 
moves at eight times the speed 
of an invader but after you have 
bumped off the first three 
without trying, the remaining 
aliens move at a fifth of the guns 
speed - to get the last one, you 
have either to be pretty quick or 
very lucky F After this, you get 
another sheet with an extra life, 
but games do not normally last 
for more then three screenfuls of 
aliens. 

The aim of the 
program 

There are several reasons tor 
writing this program: 

1 To make a game less predic 
table than the famftar legions 
marching across the screen in 
neat rows. This randomness 
adds to the difficulty, keeping 
games short and defeating 
those show-offs who hog the 
space invaders machine all 
evening. 

2 To keep kids (and adults!) out 
of the way by making the games 
colourful, noisy, simple to 
operate and totally uncrashable 
(famous last words). The con- 
trols are: Z for left, X for right 



and space to fire. There is 
return to BASIC in the program 
(to prevent cries of "Heyl 
They've stopped moving 1 ”), so 
the only way to dispel the 
menace forever is to pull the 
plug-out — but beware, the 
game is addictive. 

3 To cause endless frustration 
with the aliens* continuous chir- 
ping and high scores not even in 
three figures. (My best so far is a 
mere quarter century and the 
score counter can clock up to 
9993 .) 

4 Finally, to show how the 
Spectrum ROM can be used to 
simplify progemming by perfor- 
ming the more fundaments! 
duties such as printing, 

interesting 

routines 

Here are a few of the techniques 
used in the program to gel a lot 
out or the machine wit hout typ- 
ing too much m: 

RANDOM NUMBERS: The 
subroutine RND (address 
32D56d) returns a fairly ran- 
dom number in the A register. 
What it does is step a pointer 
through the ROM and return the 
value Of that location (random 
enough for this purpose 
although there is a distinctly 
non-random region! an unused 
region Of over IK starting at 
1 4446d. where all the memory 
locations contain 255d, This 
provides an interesting short 
period every three sheets or so 
when the aliens move uniformly 
without dropping bombs and 
with a distinct sound, but they 
are stHI just as Frustratingly 
tricky to hit, 

SOUND: The subroutine BLEEP 
(31 677d) is used to emu a ran- 



dom short tone It is there simp- 
ly to slow the program a little, it 
can be slowed still more by in- 
creasing the value of DC in this 
routine (equivalent to POKEmg 
a larger number of locations 
3 1 683d). This routine calls the 
ROM subroutine BEEPER 
(949d) which controls the 
loudspeaker. This is one of the 
few routines that corrupts the 
tX register pair, hence the 
PUSH IX and POP »X near it in 
the program in places. 

To use BEEPER, DE should con 
tain a number equal to I NT| fre- 
quency 'duration! and HL 
should contain !NTi437500d 
frequency-30. 1 2 5d|, 

For example, to play the note A 
440Hz tor 2.5 seconds: 

DE contains !NT|440*2.5)« 

1 lOOd 

HL contains I NT 1 437 600/440 
30.1 25) = 962d 

INVADER CONTROL: The IX 
register pair is used to hold the 
start of the individual invader 
databases, greatly simplifying 
code since, for example, the in 
voder column is always IIX + 1 ) 
regardless of the invader being 
used 

Graphics galore 

The remainder of the routines 
deaf with graphics: 

CIS (343 6dl; This routine 



BORDl (B859dl. This sets the 
border to the colour contained 
in the A register. For example, 
to set a red (code 2) border: 

LD A. 2 
CALL BORDl 

CHANOPEN (5633d) ' Before 
writing to the screen, it must be 
opened for printing. The upper 
screen is channel "S” with 
code 2, so to prepare for prin- 
ting: 

LD A.2 

CALL CHANOPEN 

PRSTRING I8252d): This prints 
a string of characters of length 
BC which starts at the address 
contained in DE. For example, 
to print the word "Sinclair” 
which is held in the ROM at 
S44Gd: 

LD DE,5440d 
LD BC,8; length of word 
CALL PRSTRING 

OUTNUM1 16683d): This 
routine prints out the integer 
contained in BC. it ia used to 
print line numbers. The number 
must be positive and iess than 
10OOO. 

No check has been made f or 
overflow of this type since it is 
unlikely that such a score will 
be reached, I 

CLSET (3545dl: There are two 
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point to the graphics data at the 
and of the program. (If Moham- 
med can*t come to the moun- 
tain, , ,| 

ATTRP; Loading location 
23693d with ? is equivalent to 
PAPER 0: INK 7. In general, this 
system variable contains: 

FLASH* 1 28d + BRIGHT * 
64 d + PAPER* 8 + INK 

MASKP: Loading 236D4d with 
25 5d is equivalent to INK 0 



*203,64. 127, 33, 1314 

70 DATA 81, £23,6,8,58,78, 125, 
167,40,82,770 

30 DATA 38,75,125,167,40,61,9 
4,33,06,35,776 

40 DATA 229,197,213,221,223,2 
21 ,126,1, 167*40, 1040 

50 DATA 40,203,203,121,221,22 
9,6, 8,33,01, 1147 

60 DATA 123,94,33,86,33,229,1 
97.213,221,225, 1460 

70 DATA 22 1 , 1 26 ,1,1 67 ,40,9, 20 
3,131,121, 203, 1226 

00 DATA 131,121,203,168,121,1 
93,223,16, 228 ,221,1 649 



tion. One is to use the AT code 
(2261 followed by position with 
PRSTRING or RST 10. This 
method is used in the PRINT 
routine, address 32034d. The 
other method is to use CL SET: 
for this, B contains 2 44-row ; C 



contains 33d-column. For ex- 
ample: 

PRINT AT 5,6 ;is equivalent to: 
LDB.136 ;(24 5) 

LD C,27d :I33 6) 

CALL CLSET 



You wilt notice that RST 10 oc- 
curs frequently in the program 
— this calls the main printing 
routine which displays the 
character with code hew in A, tt 
will cope with any character, in- 
cluding tokens, paper and ink 
controls, and position controls. 
For example, to print a blue 
"X": 

LOA A, 1 fid ;INK control code 
RST 10 

LD, A, 1 : colour code for blue 

RST 10 

L A, 806 ;code for 'X” 

RST 10 

The subroutine MAININIT 
(3l206dl takes care of setting 
up some system pointers: 

UDG: Rather than move all the 
data for the graphics characters 
into the user defined area, the 
program changes the system 
variable UDG 1236760! to 



PAPER 8: FLASH 8: 

BRIGHT 8 — setting ink and 
paper to transparent so that 
screen colours will not be af- 
fected by anything printed — 
the alternative to this would be 
complex colour controls before 
each print. 

There is also a general listing 
of the whole program (see 
listing 41. 

Most of the information on 
ROM routines was found in Dr 
Ian Logan's book. ‘Understan- 
ding your Spectrum', which 
contains a lot of valuable Infer 
mat ion on other routines and 
machine code for the Z80, 

Typing it in 

Wa received the listing of this 
program in full HEX, 
Mnemonics and REM form- 
unfortunate ly this ran to lfi 
pages! The present form was 
obtained by a program which 
created the lines in listing 1 by 
PEE King at the code from the 
tape of the program supplied. 

Each line Of the listing con- 
sists of ten DATA bytes plus a 
checksum to help ensure that 
errors are eliminated. The 
method Of entering these codes 



9Q DATA 223,193,225,16,135,24 
,178,33,78, 123,1232 

100 DATA 32,17,64,0.33,0,32.20 
3,181,3,387 

110 DATA 24.160,203,196,122,24 
, 132,221, 126,0, 1230 

120 DATA 254,21,192,205,27,124 
,42,73,123,43,1106 

130 DATA 34,73,123,203,209,123 
,201 ,221 ,126,0,1316 

140 DATA 33,79, 123, 190, 192,221 
, 126, 1 , 33, 190, 1 192 

130 DATA 204,208,123,201*221,1 
26,3,234,21,192,1553 

£60 DATA 221*70,6,38,76,123,20 
5, 187, 121,203, 1274 

170 DATA 196,124.201,61,184.20 
4,27, 124,60* 104, 1355 

100 DATA 204,27*124,60,184,204 
,27, 124,201 , 203,1360 

190 DATA 1,123,205,249,124*221 
,126,6,167,196,1418 

200 DATA 118,124,205,129,123,2 
05,228, 124,38*80,1394 

210 DATA 123,167,196,130,124,2 
01,33,74,126,34,1 230 

220 DATA 123,92,62*7,33,141,92 
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, I 19,62,253*906 

230 DATA 33,119,173,205,135,34 
,58, 120,92, 111, 1104 

240 DATA 237.93,230,31,103,34, 

1 18,92* 201 , 175, 1316 

250 DATA 30,73,123,62,4,50,78* 
123*203, 107,979 

260 DATA 13,62*2,205,1,22,17,1 
31 , ! 23 , 1 ,601 

770 DATA 32,0*203,60,32,1,3,24 
,203,217,781 

230 DATA 13*237,73*71*125,205, 
27*26. 17, 197,993 

290 DATA 125, 1*133,0, 205 * 60 , 32 
,62,191,219, 1028 

300 DATA 254,230,1,32,248,201, 
203, 107*13,62, 1353 

310 DATA 2,205,1,22,17,133*123 
* 1 , 32,0*558 

370 DATA 205,60,32,1,3,24,203, 

217. 13.237.999 

330 DATA -?5 ( 71 , 123, 205,27,26, 1 
,26,24,205, “’QS 

340 DATA 217,13,237,73,73,125, 

203.27.26. 1.999 

330 DATA 15,24,203,217, 13,237, 
■*5, 78, 125,6, 993 

360 DATA 0,205,27,26,33,0,88,6 
2*7,6,454 

370 DATA 128,119,33,16*252,61, 
254,2*32*243,1144 

380 DATA 62,8,50,75,123,33,81, 
123,6,8,373 

390 DATA 94,35,86,33,213,221,2 
25,175,221 , 1 19* 1424 

400 DATA 6,221.112,0,221,52,0, 
203,56, 125,998 

410 DATA 230,2,61,221,119,4,20 
3,36, 125,230* 1253 

420 DATA 15*198,8,221,119*1,16 
, 718,62,7,863 

430 DATA 50,76,125,175,30,80,1 
25,201, 17, 185, 1084 

440 DATA 125*1,12*0,205,60,52, 
33,32,88,308 

450 DATA 17,33,86,6,82,229,213 
, 197,203,36, 1126 

460 DATA 123,1*127,2,119*237,1 
-*6, 241 , 245, 47, 1320 

470 DATA 230,7,60,103,205,36,1 
25, 111,17, 16,930 

480 DATA 0,205,181,3,193,209,2 
25, 16,222,33* 1207 

490 DATA 0,48,17,30,0,205,181, 
3,201*221 ,956 

300 DATA 126,0,221,119,2,221*1 
26, 1 , 221 ,119, 1156 

310 DATA 3,205,56*125,230,13,3 
2, 15*205,56,942 



520 DATA 123,230,3,32,5,221,53 
,0,24,3,696 

330 DATA 221,32,0,221,126,4,22 
I * 134, 1,221 , 1201 

540 DATA 119,1* 234 , 1 , 40 , 19, 234 
,30*40, 1 1,763 

330 DATA 221,126,0,167,40*5,23 
4,21 , 200*24, 1058 

560 DATA 12,221,126,2,221,119, 

0* 22 1 , 126, 3, 1051 

370 DATA 221,119,1*221,126,1,2 
54,2*204, 120, 1269 

380 DATA 123*254,29,204*120,12 
3,203,56, 173, 230, 14 6* 

5<>0 DATA 13, 204, 120* 123, 221 , 12 
6,6, 167, 192*203, 1379 

600 DATA 36,125*230,1,192,221* 
126,0,221*119,1 2 9 1 

610 TATA 3,221, 126* 1,221 , 11**, 6 
,201,221,126* 174? 

620 DATA 4 , 237 , 60, 221 ,119,4* 20 

I . 203* 189, 123, 1371 

630 DATA 33,76,125,62,127,219, 
234,230, 1,32,1 139 

640 DATA 15,38,80,123,167,32,9 
. 126,50*80,742 

630 DATA 125,62,21*30,70,125,1 
26,30,77*125,840 

660 DATA 62*234,219,254,203,37 
.32, 1,32*230, 1394 

670 DATA 2» 32, 1,33, 126*234,4* 1 
0.3.254, 76* 

680 DATA 27,192*58,77,123,119, 

201 , 203,36, 125*1185 

690 DATA 246,13,17,16,0,38,1,1 

I I, 221,229,094 

700 DATA 205,181,3*221,223,201 
, 33,73, 125*53*1322 

710 DATA 62,147,221,70,0,221,7 
8, 1 ,205,73, 1078 

720 DATA 124*173,221,119*1,30, 

80, 125,42*73, 1010 

? 30 DATA 125, 35,34, 73, 123*58, 7 
2*123* 198*40*875 

740 DATA ? , 56 , 11* 34 ,71,1 25 , 24 , 
6*58*71,463 

750 DATA 125,189,36,245,1,26*2 
4,205,217, 13,1101 

760 DATA 237,75,73,123,205,27* 

26, 1*5,24*790 

770 DATA 203,217,13,237,73,71, 
125,203*27,26, 1201 

780 DATA 201,38*76,123,6,21*79 
*62, 144,205,977 

790 DATA 73,124,1,13*24*203,21 
7, 13,33,78,783 

800 DATA 125,33,6,0,78,203,27, 
26,62,22,604 

810 DATA 213,38,79,125,215,58, 
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80* 1 23 ,215, 62 * 1 232 

820 DATA 32,215,175,30,80,125, 
201 ,221 ,22* ,2*5, 1373 

830 DATA 197,6,21,120,50*77,12 
5, 193, 197,62, 1048 

840 DATA 150,203,205,124,193,2 
41 , 245, 197,205,205, 1970 

850 DATA 124,38,77,123,71,16,2 
32, 193,205, 14, 1 1 15 

860 DATA 125,241,221,225,175,2 
03, 133,34,205, 186, 1772 

870 DATA 124,201,62,22,215,221 
* 126,3,215,221 , 1412 

880 DATA 126,6.215,62,32,215,2 
21 ,32,5,62,996 

890 DATA 22,215,221,126,5,213, 
221, 126,6,213, 1372 

900 DATA 62,134,215,201,33,79, 
125,67,22,213, 1168 

910 DATA 126,215,39,90,123,213 
* 62 , 32, 215 , S3, 1181 

920 DATA 40,13,62,22,213,126,2 
15,58,80, 125, *36 

910 DATA 213,62,153,215,201,17 
5,30,80, 125,201, 147? 

940 DATA 62,22,213,221,126,5,2 
15,221 ,126,6, 121* 

930 DATA 215,62,32,213,175,221 
,119,6,201, 205, 1451 

960 DATA 34.123,38,2,22,0,203, 
36, 123,230,837 

*70 DATA 31*93,203,181,3,203,5 
6, 123,203, 133,1261 

990 DATA 34,201,58,77,125,6,21 
,79, 205, 14,820 

*90 DATA 123,38,76,123,6,21,79 
, 62, 144,205,901 

1O00 DATA 34,125,201,221,70,2,2 
21 , 78,3,205, 1160 
1010 DATA 14,125,221*70,0,221,7 
8, 1,62, 147,939 

1020 DATA 205,34,125,201,62,22, 
213, 120,213, 121 , 1320 
1030 DATA 215, 62, 8, 2! 3, 6,4,62, 3 
2,245,213, 1064 

1040 DATA 241,16,231,201,243,62 
,22,215, 120,215, 1388 
1050 DATA 121,213, 62 ,8,215, 24 1 , 
243,215,241,60,1623 
1060 DATA 243,213, 241,60,213,20 
1*229,42, 118,92, 1638 
1070 DATA 33, 62 , 63 , 164, 103, 34 , 1 
18, 92, 126,223, 1022 
1080 DATA 201,0,0,0,0,8,0,0,3,0 
,212 

1090 DATA 0,97,123,104,125,111, 
125,118*123, 123, 1033 
1100 DATA 125,132,123,139,123,1 

46,123,0,0,0,917 



1110 DATA 0,0,0, O, 0,0, 0,0, 0, 0, 0 
1120 DATA 0,0, 0,0, 0,0,0, 0,0, 0,0 
1130 DATA 0,0, 0,0, 0,0, 0,0, 0*0,0 
1140 DATA O, 0 , O, O, 0, 0, 0, 0, 0, O, 0 
1130 DATA 0,0, 0,0, 0,0,0, 0,0, 0,0 
1160 DATA 0,0,0,22,0,0,32,83,67 
, "’9 , ?83 

l 1 70 DATA 82,69,32*48,32,32,32, 
32,76, 105,340 

1180 DATA 118,101,115,32,32,32, 
72*73,83*67,743 

11*0 DATA 79,82, 69,32,40, 22, il* 
11,71, 63,490 

1200 DATA 77.69,32*79,86,69,82, 
22,4,1 1,531 

1210 DATA 73,78,86,63*68,69,82, 
03,13, 13,630 

1220 Data 13,32,32,32,32,32,60, 
90,62,32,417 

1230 DATA 109,111,118,101,115,3 
2,108,101,102,116,1013 
1240 DATA 13,32,32,32,32,32,60, 
88,62, 32,415 

1230 DATA 109,111,118*101,115,3 
2,114,103, 103, 104,1012 
1260 DATA 116,13,32,32,32,32,60 
. 83,80,67*547 

1770 DATA 62,32,102,103,114.101 
, 113, 13, 13, 32, 689 
1280 DATA 32,80,114,101,115,113 

* 32 , 60 * 69 , 78,796 

1290 DATA 84,69*82,62,32,116,11 
1,32,98,101* 787 

1300 DATA 103,103,110,13,13,13, 
13,13,147, 148,670 
1310 DATA 149,32,32,133,32,154, 
32, 133,32,32,801 
1320 DATA 130,131,132,32,32,130 
, 131 , 132,32,32, 1034 
1330 DATA 133,32,134,32,153,32, 
32, 147, 140, 149, 1032 
1340 DATA 0,0, 1 ,0,4,31,51 ,254, 6 
O , 255 , 636 

1350 DATA 90,36,126,255,189*24, 
0,0* 128*0,948 

1360 DATA 32,249*204*127,8,20,3 
4*63,1,102,941 

1370 DATA 24*0,0,126,219,133*25 
3.1*3,124,60,1130 
1380 DATA 24,36,67,128,130,76,4 

8.0. 224.30.763 

1390 DATA 0,31,224,7,56*192,129 
,66,36, 129,070 

1400 DATA 129,36,66,129,3,28,22 

4.7.248.0. 870 

1410 DATA 120,7*0,24.60,60,60,2 

4.60.0. 415 

1420 DATA 102,60,24,24,60,126,6 
0,0,0,0,436 
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are s tig hi ly different for the 1 6 
and 4§K Sped rums 

40K Enter both listings 1 and 
2a and RUN the program, cor- 
reeling any errors that are 
reported, 

16K Do not enter listing t but 
enter listing 2b and RUN the 
program, enter each of the 1 1 
numbers in each DATA line one 
number at a time, if you make a 
mistake the program will tell 
you and you will need to re 
enter that line. 

Saving 

Before testing the program it 
MUST be saved on tape Even 
though we have taken great 
pains to foolproof the entering 
system, it is still possible for an 
error lO Slip through I 



First, remove the BASIC 
listing lif you entered it in the 
4 8K mode make a copy on tape 
just in case by using NEW - 
the machine code is quite safe 
- then enter listing 3, To save 
both the loader and m/c enter 
GOTO 40. start the tape and 
press and key. After a few 
seconds the ''start tape" 
message appears again, press 
another key and the m/c will be 
saved. Verify both sections by 
VERIFY"** and then 
VERIFY’*' 'Code 

To start the game either 
reload it from tape or enter 
RANDOMISE U5R 31000. If all 
is well the instructions will be 
displayed and look out) 

If it crashes then switch off. 
enter listing 4. RUN, reload the 
program and check each 
number until you find the 



LISTING 2a 

1*99 REM *# 40K LOABEP ft* 

2000 CLEAR 30999: RESTORE 

2010 FOP » *31000 TO 32417 STEP 1 

Of LET r-0 

2070 FOP j“0 TO 9 l READ *1 POKE 
LET d»c+a: NEXT j 
2030 READ a: IF a <> c THEN CLS 

! PRINT FLASH 1 I “ERROR AT LINE 
■Jf -30990: FLASH 0! STOP 
2000 NE xT i 



LISTING 2b 

1®*° PfM fHf 16K LOADER ft* 

2000 CLEAR 309*9: RESTORE 

2010 FOR i*3IOOO TO 32417 STEP 1 

0 

2020 LET c*0: FOP j '0 TO 9: JNPU 

t «: poke let e»c*ai ne 

XT j 

2030 INPUT a: IF a /> c THEN CL 

$ I PRINT FLASH l I "ERROR AT LIN 
E " i i -30990: flash 0: GO TO 2020 
2040 NEXT i 



mistake {not forgetting to ig- given with the correct number, 
nore the last number of each Now follow the saving pro- 
DAT A line), POKE the address cedure again 



START 

NEWG 

SCREEN 

M A INLOOP 



Call MAININ1T Sot system variables, ‘random’ 
number pointer. 

Call N6WGAME : Reset scoroiO). Iivasl4). print 
instructions: wait until ENTER is 
pressed. 

Can SETUP Print score, hiscore. lives; set 
screen attributes fin bands of 
different inks). 

For each invader — Test 
lives: if none, GOTO 
ENDGAME. If invader pointed 
to is dead, try next; 

GOTO MOVES 



Cafl UPDATE :Call MOVINVDft :1 in 16 chance of row change 

{% up, 14 move down). 

Check limits; if on edge or top. 
restore okl position, 
ff on bottom, return from 
MOVINVDR. 

If on edge, reverse direction. 
Random 1 in 1 6 chance of 



reverse 

If bomb not dropped, % chance 
of drop; copy invader position 
into bomb. 

Cell INVDRPRNT Erase old invader, print new 
one. 



If bomb dropped. 

Call MOVBOMB Erase old bomb; move down a 
row; print new bomb 
Cell KEYBOARD :Call BLEEP 

If SPC pressed and bullet not 
fired, copy gun position into 
bullet. 

If 2 pressed, move left. 

If X pressed, move right. 

If new position out of range, 
restore old co-ordinates 

Cell GUNPftiNT Erase oW gun, print new Ore. 
tf bullet fired. 

Call M0V8ULLET ; Erase old bullet; move up a 
row; 

If at top row. reset bullet else 
print new bullet. 

For each invader 



CHECK If alive. Cak 
LASTROW 

Call HITINVDR :tf bullet and 
invader co- 
incident. 



:lf invader on bottom line, blow 
up gun and invader. 

.Explosion (flashing, beeping). 
Reset bullet; signal dead 
invader : decrease number 



LISTING 3 

9 REM ft# INITIAL PROGRAM ftft 
10 CLEAR 309*9 
20 LOAD CODE 
30 RANDOMIZE USP 31000 
40 SAVE * gal ac La* LINE 10 
50 SAVE 'ac 1 CODE 31000,1418 



LISTING 4 

l REM +* CHECKING PROGRAM ft# 

5 CLEAR 30999: LOAD * " CODE 
10 FOR 1*31000 TO 32417 
20 PRINT *Addr *■»-* | i J »-■ J PEE 
K i 

30 NEXT 1 



Call 

BLOWINVDR ^invaders: increase score: 

update hiscore if necessary: 
print score and hiscore. 

Call HtTGUN If bomb has hit Explosion, reset bullet; 

S un, Call decrease lives: print lives. 

LOWGUN 

If bomb is on Erase bomb; reset its co- 
bottom tine, CaU ordinates. 

ERASEBOMB 



Loop back to CHECK for next invader. 

Loop back to M0VE8 until all B invaders updated 
Go back to MAIN LOOP to repeat sequence. 

END SC BEEN Award extra life; beep low tone; start another 
screen by jumping to SCREEN 

ENDGAME Call DtSPtAY print end message; flash screen 
end beep: beep very low tone. 

Start another game by jumping to NEWG, 



IS 
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CC 1 00 — tar yOUf hfiiTH tnrrlpjtp* syslmn *11414^0 

d4 stortgv ;pc« tor softwarfi maQinnes or {whips ■ video 
Keeps your equipmeor dua.1 fra*, 



1 Smooth Utitag Shot tactap a pranon fyst whvi you wv i-md naooy 
glides way rfMr uh 

5 the computer shelf fits town dewpied to BHaw Adequate "Knee iron tar 
yr_Rj in M comlonAbky and wM# «vwJ pmgrwnmn bK^-acha 1 



Ad«FQunle rtsom 10 position tape recorrJer ponfftf 1 
wwnpiw (Of hh of til* 

4 Ad cables neatfy and uMy out of sgN, wWe ritMing aft una id la 

permanently cuiWM 4 desired _ _ 

5 Loti of ilsriQt span I# casaaiK. ovtoiQts, bsda, papa*, 

ipyfac**. Me 

6 With Mvn and doers closed mstanoy be co me s an etogeri poo* at 
tonfen 

7 The low* shai*i*i«toto tor ywvtdaoreouderor storage of urtwatt.tfe 
S Smart Teak eWoet towh 

9 StJpphatta** Aat’pae* Var^ sanpla to aaaamtoto. uiaig ad a wawclrMr 

FsJI n jp ptod 

10 Measurements Hap£*a2H, n Wdtttfm Daptoi6*.M 
PRICeoniyr79 flS«i VAT 



flat Ot,C ?00 — Thocabmat has aia same case tPahaas jo modnOC lOObut 
carnaa in a r«ai wood tmnaer hn«h EJurt n uacMional English atytoio a *«Yt*gft 
standard of MAminsfip tw catmei mi gran any horn* Avtoabe n taafc 
Oak. mahogany or walnut w 4 h brass tongs 

PRICE £185 nd VAT - My aramtftxj 



R*f. ©HU 300 — A baa*, homo computor homing unit « a took a*toci hash 
Storage shed *0f magapnas etc 5c«*ar) u ■ flat- pack. very vn p*e to 
towmt*> Fi# «»fuetirto» »i«*ed Me^ 3® *om3i rw*h« 

18 depth plus VOUbndgngum 21 *$ * 12 ‘'[avaiattoasiMjparaVnjrwti 
Sw Rat BU 500 below 

PRICE on*y £4* 95«J VAT 

Rat BMU 400 - S*nkar to BMU 300 bul *«uU the storage Shea 
Measurarwea — 33' wda * 77 fatfiniB dep*pkjeV0UbndgffgiMi3i a 

8 * 12 " 

PRICE only £39 99 fnd VAT 



Rat. 8U 500 — Bridging Unrt only — Prm £12 SOM VAT 
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UK Maitland CuBKanars aniy Ptoasa aAow 7$ days kw 
J " J “ " " "" are reluned utoamaged m a* customers 



Cash wd> antor or dwga to ana of fra eada md 
to Marti* Cabneb Sodnanpori wehan 72 hours of B**tg d e kt uny 
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ORDER FORM 

please supply me with the following cabinets - 

Ret. No. Qty. Colour 



Total 



each £ 

E each £ ..... 

Delivery Charge £ 5 00 



1 enclose my cheque for £ or please debit my 

Acoess/Barclaycard No 

Name 

Signature 

Address 



Grand Total £ 



r 



MARCOL CABINETS. PO BOX 6S. SOUTHAMPTON SOS 7EQ TEL. (0703) m 16* (2*hr AMSWERMG) 






PROGRAMMING LANGUAGE! 




we welcome back Tim Hartnell who this issue 
gives us a fascinating article on Logo, a new 
language for the Spectrum and an introduction 

to turtle graphics. 



Logo is quite different from 
SASIC. It was designed with 
the lofty aim of being a 
language which would ‘teach 
learning' and, to a certain ex- 
tent, this aim has been realis- 
ed. 

Pioneered by Or Simon 
Pa pert when he was a Pro* 
fessor of Mathematics and 
Education at the 
Massachusetts Institute of 
Technology in the US [he has 
now moved to France where 
he is one of the leaders of the 
World Computer Centre) , Logo 
is intended to be the very first 
programming language a per- 
son learns. The first language 
you learn inevitably colours the 
way you program and the way 
you think about programming 
for the rest Of your life. Pro- 
ponents of Logo claim that the 
base provided by initial ex- 
posure to Logo is a far more 
suitable one for future pro- 
gramming excellence Than is a 
language such as BASIC. 

Is there a basis for such a 
claim? Papert says that many 
teachers have only seen com- 
puters as devices which can 
extend the traditional ways of 
doing things in the classroom, 
rather than as utterly new 
teaching tools. In contrast to 
this, Papert says Logo is a 
liberating device, which 
enables computers to be used 
to teach new and important 
skills, including the skill of 
’learning how to learn'. 

Following observations 
made by Jean Piaget that 
children are able to learn quite 
complex skills — such as being 
able to talk and walk - 
without formal training, and 
the fact that this highly* 
effective informality was ab- 
sent in traditional classroom 
teaching, Papert set out to 
create e language which would 
remedy this deficiency. Papert 
seys most school instruction in 



computer programming puts 
the child almost in the position 
of being programmed by the 
computer. Logo, by contrast, 
puts the child firmly in charge. 

It does this by allowing the 
programmer to create new 
shapes and actions — such as 
One which draws a triangle — 
and then get the computer to 
execute this on demand, simp- 
ly by entering TRIANGLE. 
BASIC has no such way of 
creating new commands and 
functions. 

Put just about anyone in 
France, let them live there for a 
while and they will become 
skilled French speakers, even if 
they had a prior concept of 
themselves as 'not good with 
languages', The same holds 
true for mathematics, claims 
Papert, Part of Logos function 
is to allow users to 'live in 
Mathland' where there is no 
such thing as a person who is 
‘not good at Maths'. In an arti- 



cle. ’Logo in the Schools’ 
(BYTE magazine, August 
1982 , pp 116-134), Daniel 
Wan reports that ‘teachers 
found that students who had 
taken part in the Logo classes 
were more willing to "argue 
sensibly about mathematical 
issues " and to explain their 
“mathematical difficulties 
clearly*'.' 

When computers were first 
developed, memory was at a 
premium . Programmers bed to 
bend their thinking to the 
demands of the machine (such 
as integer variable name star- 
ting with specific letters), 
regardless of how much extra 
work this added. The thinking 
that human beings should con- 
tinue to humble themselves 
before the computer's de 
mands has continued 

Although BASIC is relatively 
easy for a computer to inter 
pret as well as assy to teach, it 
is not a flexible language and 



labyrinthine program construc- 
tions are sometimes needed. 
Papert and his team at MIT 
decided when developing Logo 
that they would not allow their 
work to be limited by computer 
technology. Rather then gear 
their thinking to the cheap (tor 
the time! computers available 
when they began their work in 
the late sixties, the team work- 
ed with the biggest main- 
frames they could. 

The most familiar aspect of 
Logo is ’turtle graphics' whan 
the computer controls the 
movement of a 'turtle' la 
triangular shape on the screen) 
which leaves a trail behind it as 
it moves. Therefore, if the tur- 
tle moves up the screen for en 
inch, turns through SO degrees 
and moves another inch, turns 
and moves, turns and moves 
again , it will have traced out a 
square. 




TTm robot tort* mad in schoois at conjunction with logo graphics programs 
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PROGRAMMING LANGUAGE 





Turning turtle? 

Turtles move in 'turtle steps' 
(with a screen being about 
2QO turtle steps high}. A turtle 
command is often in the form 
of a direction (such as FOR- 
WARD) followed by the 
number of turtle steps — FOR- 
WARD 100 would cause the 
turtle to move half way up the 
screen (FORWARD is the 
direction the triangular cursor 
is facing!. 

With Logo, the computer 
can be taught a sequence of 
moves, such as the one wa 
described to trace out a 
square, and the sequence can 
ba 'remembered' by the com- 
puter under the name, say, 
SQUARE. Then, whenever we 
want the turtle to draw a 
square, we just enter 
SQUARE. A sequence of 
moves like this is called a pro- 
cedure. The process of draw- 
ing a square could be even 
simpler. Think of FORWARD 
100. The computer draws a 
line up the screen. The word 
RIGHT followed by a number 
turns the turtle to the right the 
number of degrees specified 
by the foliowing number, so 
RIGHT 90 will make it turn 
through a right angle. Moving 
FORWARD 100 again will 
draw a line at right angles to 
the first. Follow this with 
RIGHT 90 and the turtle will 
turn through another 90 
degrees (and will now be fac- 
ing down the screen). Going 
through the sequence FOR- 
WARD 100 RIGHT 90 four 
times will draw a square. 

This should give us a hint as 
to how the procedure SQUARE 



can be created more simply. 
The Logo word REPEAT means 
just that. A number follows 
REPEAT, and the computer 
repeats the instruction which 
foliows the number however 
many times era specified. So, 
to create a square -drawing 
program, we need the follow 
ing: 

TO SQUARE 

REPEAT 4 (FORWARD 100 

RIGHT 901 

END 

Note that the first line of this 
program. TO SQUARE, is the 
procedure title line. Run it, and 
the computer then knows 
what a square is, and can pro- 
duce one whenever it en- 
counters the command 
SQUARE. As I'm sure you can 
appreciate, there is no such 
facility in BASIC for creating 
new commands at will. 

Logo has other useful com- 
mands, as such as CLEAR 
SCREEN, and PENUP (which 
‘lifts the pen' from the screen) 
and PENDOWN. You can draw 
a line, lift the pen up and move 
it to another port of the screen, 
put the pen down and continue 
drawing. 

Looking back to our defini- 
tion of the procedure SQUARE 
above. You can see that if wa 
had a way of entering the size 
(the 1 0O In our example] each 
time we ran the program, 
SQUARE could be used to 
draw squares of any size. 
Logo allows for this. If you in- 
clude the variable name in the 
procedure title line, preceded 
by a colon, the computer will 
wait for you to entar the re- 
quired information. 



TO SQUARE: LENGTH 
REPEAT 4 (FORWARD 
:LENGTH RIGHT 90] 

END 

To run this, you enter SQUARE 
64 (replacing 64 with the side 
length you choose). 

From this, it is easy to see 
that we could do much more 
than just change the length of 
the Side. We could easily 
define a procedure which 
allows you to specify not only 
the length of the side, but the 
number of repeats, and the 
angle through which the turtle 
will turn. If you're Creating 
mental pictures of the effects 
of each of these changes, 
you'll see what a powerful tool 
we now have on our hands 

TO SHAPE -MANY ANGLE 
LENGTH 

REPEAT :MANY (FORWARD 
: LENGTH RIGHT : ANGLE) 

END 

This simple procedure holds a 
wealth of extraordinary ef- 
fects. 

To draw a triangle, with 
sides 35 steps long, you'd just 
emar: 

SHAPE 3 120 36 

A Star with each line 55 steps 
along could be drawn with: 

SHAPE 5 144 55 

We will and our brief introduc- 
tion to turtle graphics by poin- 
ting out that onca the com- 
puter has been taught a word 
such as SQUARE, this pro- 
cedure can be used within fur- 
ther definitions. That is, if you 
wanted the computer to print a 
shape, then move just a little 
to the side, than draw the 
shape again, and repeat this a 
number of times, you could 
define the following procedure 
(assuming that the procedure 
SQUARE had previously been 
defined!: 

TO AMAZING :MANY 
REPEAT MANY (SQUARE 50 
FORWARD 1) 

END 

There are four important 
features of Logo: 



1 PROCEDURES The 
language works by defining se- 
quences of steps called pro- 
cedures which are then called. 
Procedures can incorporate 
other procedures. The closest 
BASIC equivalent (end it is 
generally NOT helpful to learn 
Logo by drawing attention to 
barely-aquivaleitt BASIC 
statements) would be a senes 
of subroutines which were 
called by name (such as 
GOSUB PAUSE, where PAUSE 
was a variable which had 
previosuly been assigned a 
value of the line number where 
the subroutine PAUSE began). 

2 INTERACTION Any com- 
mand, whether it's one which 
is part of the original language 
(such as FORWARD or PENUP) 
or one defined as a procedure, 
can be triggered just by enter- 
ing the command, such as the 
word SHAPE or SQUARE. 

3 LISTS The language sup- 
ports compound structures 
called hsfs which are much 
easier to manipulate than are 
data structures such as arrays. 
They can be manipulated very 
flexibly. Procedures can be 
handled as lists. 

4 TURTLE GEOMETRY The 
‘cybernetic animal', the turtle, 
will follow instructions to draw 
shapes on the screen. Turtle 
graphics have proved an ideal 
way of introducing the con- 
cept and practice of computer 
programming, and also as the 
basis upon which a computer- 
based mathematics curriculum 
can be built. 



Further reading on Logo: 

MindStOrms; Children, Com- 
puters an Powerful Ideas — 
Simon Papert (Basic Books, 
New York. 1980) 

Logo for the Apple II — Harold 
Abeison IBYTE-McGraw Hill, 
Peterborough, 1982) 

Learning Logo on the Apple II 
— Anne McDougall, Tony 
Adams. Pauline Adams 
I Prentice-Hall of Australia, 
1962) 

The August 1 9B2 (Volume ?. 
number 8 1 issue of BYTE 
magazine is dedicated to Logo 
and is an extremely useful in- 
troduction to both the 
language, and to its implica- 
tions. 

(This article is reprinted, with 
permission, from an appendix 
m the book "Educational Uses 
of the ZX Spectrum ' Hartnell, 
Johnson and Valentina, 
published by Sinclair Browne, 
and distributed by John end 
Wiley end Sons.) 
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